Standardized detection of Simian virus 40 by real-time quantitative polymerase chain reaction in pediatric malignancies.
Recent studies have detected Simian virus 40 (SV40) DNA in specific human tumors albeit with significant discrepancies in frequency. Possible inefficiency of DNA isolation and different detection methods do not allow comparable and precise quantification of SV40 in human samples. A standardized and common detection method is, therefore, essential for further routine SV40 analysis. We established a real time quantitative (RQ-) polymerase chain reaction (PCR) based TaqMan assay on the LightCycler system for reproducible detection and quantification of SV40 DNA. We used 500 ng of the COS-1 cell line, containing one single integrated copy of SV40 DNA, as the quantification standard. Amplification of b-globin served as the quality control for DNA integrity. For the extraction of the episomal form of SV40 we compared a column and a precipitation-based DNA extraction method. DNA samples from 149 healthy controls, from 26 fresh frozen childhood cases of acute lymphoblastic leukemia (ALL) (B-, BCP- and T-ALL) and from 12 paraffin-embedded osteosarcomas were investigated. The RQ-PCR assay had a linear amplification rate from 10 to 100,000 copies of SV40 in 500 ng genomic DNA. Very low copy numbers of SV40 DNA were detectable in 2/149 (1,3%) blood samples from healthy German controls. Various amounts of SV40 were detectable in 20/26 (77%) childhood ALL samples of German origin and, in part, high amounts were visible in 11/12 (92%) paraffin embedded Hungarian osteosarcomas. The column-based DNA isolation method allowed the detection of both, the integrated and the episomal forms of SV40. Our assay provides a standardized and reproducible quantification of SV40 DNA in a wide spectrum of specimens. Exact quantification strongly depends on the source, as well as on the quality, of the DNA used. Quantification of paraffin-embedded DNA generally leads to lower sensitivity of SV40 DNA detection. We strongly recommend this RQ-PCR assay for standardized detection of SV40.